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(54) A method for coupling liquid jet head units, a liquid jet head unit, and a liquid jet head 
cartridge 



(57) A method for coupling a liquid jet head unit is to 
couple a liquid jet head unit fa recording by discharging 
liquid to a recording medium with a head installation 
member capable of installing the head unit through an 
elastic member This method comprises the steps of 
preparing a liquid jet head unit structured integrally with 
two orifice arrays substantially paralleled and a f irst sup- 
ply opening group for supplying liquid to the orifice 
arrays, and a head installation member provided with a 
second supply opening group corresponding to the first 
supply opening group for supplying liquid to the liquid jet 
head unit, and also, an elastic member having holes 
corresponding to each of the supply opening groups, 
providing first and second coupling units for one end 
side and the other end side of the two orifice arrays for 
coupling the liquid jet head unit and the head unit instal- 
lation member, respectively and coupling only one face 
of the liquid jet head unit and the head unit installation 
member using the first and second coupling units. With 
the adoption of this method, it is possible to implement 
stabilized recording on a recording medium by means of 
stabilized ink supply, at the same time, preventing any 



erroneous installation in the coupling mode. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to the structure of 
attaching and detaching a liquid jet head cartridge to be 
used for a liquid jet recording apparatus. Mae particu- 
larly, the invention relates to the structure of attaching 
and detaching an exchangeable liquid jet head cartridge 
having a large capacity to retain a large amount of liquid 
or multiple color liquid. The invention also relates to a 
liquid jet head unit provided with such attaching and 
detaching structure, as well as to a liquid tank. 

Related Background Art 

Conventionally, the recording apparatus, which 
records on a recording medium, such as paper, cloth, 
plastic sheet. OHP sheet (hereinafter, simply referred to 
as a recording sheet), has been proposed to be in a 
mode in which the apparatus can mount a recording 
head of a wire dot type, a thermosensitive type, a ther- 
mal transfer type, or a liquid jet type. 

Particularly, the liquid jet recording apparatus is uti- 
liz das output means of an information processing sys- 
tem, such as a printer serving as the output terminal of 
a copying machine, a facsimile, an electronic typewriter, 
a word processor, or a work station, or as a handy or 
portable printer provided for a personal computer, a 
host computer, an optical disk drive, a video equipment 
or the like. The liquid jet recording apparatus is widely 
put on market 

Meanwhile, as energy generating devices that gen- 
erate energy for discharging liquid from the discharge 
openings of a recording head, there are several types, 
such as using piezoelectric devices and other electro- 
mechanical transducing devices, means for irradiating 
laser or other electromagnetic waves for heat genera- 
te n. These devices are utilized for discharging ink drop- 
lets. There is also a type that uses heat generating 
m mbers having electrothermal transducing devices to 
heat liquid, among some others. 

For the liquid jet recording apparatus, it is required 
to provide higher image quality, and to record in higher 
precision, because the modes that use multiply colored 
liquictyxocessing liquid are more in use. On the other 
hand, there are more demands on smaller apparatus. 

As a result, an ink jet cartridge is in use, which is 
provided with the recording head unit and liquid con- 
tainer integrally formed for it Also, there is a tendency to 
adopt the container mountable on such cartridge, which 
is formed integrally with plural liquid retainers, each hav- 
ing different kind of liquid at a time. For a cartridge of the 
kind, plural ink induction tubes are provided for th 
recording head unit so that it can discharg a plurality of 
different kinds of liquids. Also, as the mode of the 



recording head, there is the one in which plural arrays of 
orifices are arranged. 

Meanwhile, a cartridge is structured integrally with 
a recording head unit and a holder arranged together 

5 with the head unit as one container which is made 
detachably mountable on such holder. In this case, the 
kinds of liquid retained in the container on one holder 
are plural. Here, however, the holder is utilized corre- 
sponding to the mode of use, such as a container being 

10 made removable for each color or for plural colors alto- 
gether at a time. 

As a coupling mode of a recording head unit with 
respect to such container and holder capable of retain- 
ing plural kinds of liquids altogether, it is generally prac- 

15 ticed in accordance with the conventional art that a 
sealant is simply applied in order to secure the airtight- 
ness of the supply unit, because a plurality of ink induc- 
tion tubes are arranged in a close formation for the 
supply unit to be installed on the recording head unit. 

20 On the other hand, as the coupling method of the 
recording head unit that uses a container retaining one 
kind of liquid, there is a fixing method of an easy disas- 
sembling type by means of a cncwng system or ihelike, 
such as disclosed in the specification of Japanese Pat- 

25 ent Application Laid -Open No 6-210869, in addition to 
the structure that utilizes a sealant as described above. 

Such coupling modes as described above are avail- 
able at the level that satisfies the demands on the cur- 
rent market However, with a view to dealing with the 

30 future development the present inventors hereof have 
precisely studied the coupling modes of the recording 
head units and containers, and arrived at a conclusion 
that the following two aspects are important in meeting 
the requirements arising from the environmental prob- 

35 lems that should be given more attention recently in par- 
ticular, while maintaining the airtightness of the supply 
unit reliably. 

One of them is that the number of the parts for the 
coupling portion should be smaller, and the parts them- 

40 selves are simply structured. Then, it becomes possible 
to recycle each of the recording head unit and con- 
tainer/holder, respectively, or not only the recycling is 
made easier, but also, it contributes to making the 
recording apparatus smaller, not to mention the effect of 

45 the enhancement of production yield to follow, as well as 
the reduction of items to be taken up for executing qual- 
ity control therefor. 

The other one is that the recording head unit and 
container/holder are made detachably mountable or 

so structured to be easily disassembled. When different 
parts should be coupled, the recycling capability and 
reusability of each part may be enhanced by making it 
possible to disassemble them easily. 

When observing the conventional art from such 

55 viewpoints as described above, there are problems yet 
to be solved with respect to the recycling of resources, 
because the structure that should use sealant makes it 
impossible to separate the recording head unit and con- 
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tainer/holder. 

Also, if the conventional coupling mode that ena- 
bles the easy disassembling is used as it is for the cou- 
pling unit of a recording head that is made capable of 
discharging plural kinds of different liquids, the record- s 
ing head unit should become larger inevitably. Here, the 
problem is encountered that the numbers of parts are 
increased after all. 

SUMMARY OF THE INVENTION w 

It is an object of the present invention to provide the 
coupling modes of recording head unit in consideration 
of the environmental problems, which contribute to solv- 
ing the problems described above with respect to the is 
cartridge having a recording unit capable of discharging 
plural kinds of different liquids without impeding the pro- 
vision of a smaller apparatus, and to provide the cou- 
pling modes thereof to implement stable recording on a 
recording medium by effectuating stabilized ink supply. 20 
Relating to the provision of such coupling mode, various 
inventions are also described in the application hereof. 

ii~ is another object ctf^fe-ifiveniiGri to-provids tho 
structure of preventing any erroneous mounting in per- 
forming such coupling modes, in addition to the objec- 2s 
tives described above. 

It is still another object of the invention to provide 
the coupling mode of recording head unit in addition to 
or independent of the objective described above, which 
makes H possible to maintain the surface of discharge 30 
openings at a constant position with respect to the head 
having a plurality of orif ice arrays even when attachment 
and detachment thereof are repeated on the apparatus. 

In accordance with the present invention, a method 
for coupling a liquid jet head unit to couple a liquid jet 35 
head unit for recording by discharging liquid to a record- 
ing medium with a head installation member capable of 
installing the head unit through an elastic member com- 
prises the following steps of: 

40 

preparing a liquid jet head unit structured integrally 
with two orifice arrays substantially paralleled and a 
first supply opening group for supplying liquid to the 
orifice arrays, and a head installation member pro- 
vided with a second supply opening group corre- 45 
sponding to the first supply opening group for 
supplying liquid to the liquid jet head unit and also, 
an elastic member having holes corresponding to 
each of the supply opening groups; 
providing first and second coupling units for one so 
end side and the other end side of the two orifice 
arrays for coupling the liquid jet head unit and the 
head unit installation member, respectively; and 
coupling only one face of the liquid jet head unit and 
the head unit installation member using the first and ss 
second coupling units. 

In this case, it may be possible to provide a step of 



arranging the first and second coupling units on a line 
passing between the two orifice arrays. 

Also, it may be possible to provid a step of arrang- 
ing each of supply opening groups for each of the orifice 
arrays in two lines substantially symmetrically between 
the two orifice arrays when observed from the installa- 
tion surface. 

In this case, it may be possible to provide a step of 
arranging the first and second coupling units on a line 
running beyond the two fines of supply opening groups. 

Also, it may be possible to provide a step of arrang- 
ing the first and second coupling units on the line run- 
ning along the two lines of supply opening groups 
substantially parallel to them. 

Also, it may be possible to provide a step of arrang- 
ing the line passing the central portion of the two orifice 
arrays along the orifice array to be in agreement with the 
line passing the central portion of the two orifice arrays 
along the two lines of supply opening groups, and also, 
provide a step of arranging the first and second coupling 
units on such line. 

In any one of the arrangements described above, it 
raybo-possible-tcprGytde-as!^ 
ply flow paths partly by the elastic member, and also, a 
step of coupling the member to be in contact with liquid 
to be supplied. 

Also, it may be possible to provide a step of using 
the supply opening group having means for positioning 
the elastic member as either one of the supply opening 
group of the first and second supply opening groups. 

Also; it may be possfole to provide a step of prepar- 
ing the supply opening group having means for covering 
the circumference of the elastic member through a 
space as either one of the supply opening group of the 
first and second supply opening groups. 

Also, it may be possible to provide a step of using 
an elastic sheet structured integrally with holes corre- 
sponding to the first and second supply opening groups 
as the elastic member. 

Further, it may be possible to effectuate coupling by 
coupling means capable of being easily disassembled 
as a coupling unit. 

In accordance with the present invention, a liquid jet 
head cartridge, which is coupled through an elastic 
member, comprises a liquid container for retaining liq- 
uid; a liquid jet head unit for recording by discharging 
the liquid to a recording medium; and a head installation 
member capable of installing the head unit. 

This liquid jet head unit has together two orifice 
arrays substantially paralleled and a first supply opening 
group for supplying liquid to the orifice arrays; 

the head installation member is provided with a 
second supply opening group corresponding to the 
first supply opening group for supplying liquid to the 
liquid jet head unit; 

th elastic member has holes corresponding to 
each of the supply opening groups; and 
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the first and second coupling units are provided for 
one end side and the other end side of the two ori- 
fice arrays for coupling the liquid jet head unit and 
the head unit installation member, respectively, and 
only one face of the liquid jet head unit and the 
head unit installation member is coupled by use of 
the first and second coupling units. 

In this case, it may be possible to arrange the first 
and second coupling units on a line passing between 
the two orifice arrays. 

Also, it may be possible to arrange the first and sec- 
ond coupling units on a line running along the two orifice 
arrays substantially parallel to them. 

Also, it may be possible to arrange each of supply 
opening groups for each of the orifice arrays in two lines 
substantially symmetrically between the two orifice 
arrays when observed from the installation surface. 

In this case, it may be possfole to arrange the first 
and second coupling units on a line passing between 
the two orifice arrays. 

Aiso, frmay be possible-Is arrange the-finstand sec- 
ond coupling units on a line running along the two orifice 
arrays substantially parallel to them. 

Also, it may be possible to arrange the line passing 
the central portion of the two orifice arrays along the ori- 
fice array to be in agreement with the line passing the 
central portion of the two orifice arrays along the two 
lines of supply opening groups, and also, arrange the 
first and second coupling units on such line. 

Also, it may be possible to form liquid supply flow 
paths partly by the elastic member, and arrange the 
member is in contact with liquid to be supplied. 

Also, it may be possible to form the surface of either 
one of the first and second supply opening groups that 
abuts upon the elastic member to be flat and to config- 
ure at least two of the other supply opening groups to be 
extrusions being inserted into the holes formed on the 
elastic member. 

Also, it may be possible to provide either one of the 
first and second supply opening groups with a side wall 
covering the circumference of the elastic member 
through a space. 

Also, it may be possible to structure the elastic 
member integrally with holes corresponding to the first 
and second supply opening groups. 

Also, it may be possible to arrange the coupling unit 
to be coupled by coupling means capable of being eas- 
ily disassembled. 

Also, it may be possible to provide a positioning 
mechanism for the installation surface of the liquid jet 
head unit and head unit installation member. 

Also, it may be possible to enable the positioning 
mechanism to dually serves as a mechanism to prevent 
erroneous installation with respect to the direction of 
installation. 

Also, it may be possible to arrange one of the orifice 
arrays to discharg processing liquid for use of image 
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quality enhancement, and the other array to discharge 
ink. 

Also, it may be possible to arrange a groove 
between the supply opening to supply processing liquid 
5 and the supply opening of the second supply opening 
gr ups to supply ink. 

Also, it may be possible to arrange one array of the 
orifice arrays to discharge ink having darker density, 
and the other array to discharge ink having lighter den- 
w sity. 

Also, it may be possible to arrange one array of the 
orifice arrays to be a dummy orifice array for performing 
no actual discharge. 

Also, it may be possible to arrange the supply open- 
75 ing groups to be formed by the supply openings that 
supply liquid actually and the dummy supply openings 
that do not supply any liquid actually. 

Also, it may be possible to structure the liquid con- 
tainer and the head unit installation member integrally. 
20 Further, it may be possible to structure the ink tank 
having the liquid container and the head holder having 
the head unit installation member individually to be sep- 
arable. 

In accordance with the present invention, a liquid jet 

25 head unit is used for a method for coupling a liquid jet 
head unit described above, in which a substrate having 
resistive heat generating devices formed thereon to dis- 
charge ink individually corresponding at least to one 
array of the two orifice arrays is. in the state of being 

30 adhesively bonded to a metallic base, pressed to be 
fixed to a ceiling plate having a plurality of ink flow path 
grooves, ink chambers, and ink induction paths formed 
thereon and a plurality of orifice arrays being arranged 
in two arrays substantially paralleled therefor, and the 

35 circumference thereof is airtightly closed by sealant to 
form ink flow paths and ink chambers, while a flexible 
wiring substrate having connection pads thereon for 
making electrical connection with the carriage side is 
connected with the substrate, and the wiring substrate 

40 is fixed to the metallic base and the ceiling plate. 

In this respect, the term liquid tank" used for the 
description given below is the one that retains recording 
liquid besides ink, such as processing liquid to be used 
for the enhancement of image quality. 

45 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view which shows the struc- 
ture in accordance with a first embodiment of the 

so present invention. 

Figs. 2A, 2B, and 2C are the plan views which illus- 
trate the state where the liquid jet head unit 1 0 shown in 
Fig. 1 is installed; Fig. 2A is a plan view showing the 
installation surface of the liquid tank 22 of the liquid jet 

55 head unit 10; Fig. 2B, a plan view showing the liquid jet 
unit 10, observed in the directi n of its upper surface 
when it is installed; and Fig. 2C, a plan view showing the 
state of the installation thereof. 
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Fig. 3 is a perspective view which shows the liquid 
jet head unit 10 represented in Fig. 1 , observed from its 
installation side. 

Fig. 4 is a perspective view which schematically 
shows the structure of the liquid jet head unit 1 0. 

Fig. 5 is an exploded perspective view which shows 
the details of the structure of the liquid jet head unit 10 
represented in Fig. 4. 

Fig. 6 is a cross-sectional view which shows the 
outline of the inner structure of the liquid jet head unit 1 0 
represented in Fig. 4 and the liquid paths for easier 
understanding. 

Figs. 7A, 7B, 7C, 7D, 7E, 7F, 7G and 7H are cross- 
sectional views which continuously illustrate the states 
of the liquid tank 22 and the liquid jet head unit 1 0 being 
installed; Figs. 7 A, 7B, 7C and 7D are cross-sectional 
views, taken in the direction that couples two installation 
screws; and Figs 7E, 7F, 7Q and 7H f cross-sectional 
view, taken in the direction perpendicular to the direc- 
tion in which the two installation screws are coupled. 

Fig. 8 is a view which shows the holes 60 and 61 
fcrang offset fronvthe respective centers of ihe supply 
openings. Here, these holes are formed respectively in 
the Bk ink supply opening 28 of the liquid tank B and the 
supply opening 29 for image quality enhancement liq- 
uid, through which ink and liquid flow conductively. 

Figs. 9A, 9B, 9C and 9D are views which illustrate 
the configuration of a coupling member 51 fit for the liq- 
uid tank shown in Fig. 8; Fig. 9A is a plan view thereof, 
observed from the side of the installation surface of the 
liquid tank: Figs. 9B and 9C are cross-sectional views, 
taken along line 9B - 9B, and line 9C - 9C, respectively; 
and Fig. 9D, a cross-sectional view showing the cou- 
pling state. 

Fig. 10 is a perspective view which schematically 
shows a liquid jet head unit 300 having the same struc- 
ture of the liquid jet head unit 10 represented in Fig. 4. 

Fig. 11 is a view which illustrates the attachment 
and detachment mechanism for the ink jet head unit 300 
shown in Fig. 10 and a liquid tank 

Fig. 12 is a perspective view which illustrates the 
holder 300 having plural liquid jet head units on the bot- 
tom thereof, each being provided with an ink discharge 
unit, respectively, to constitute an ink jet head of the 
present invention, and the ink tank 400 to be installed 
on the holder 300. 

Fig. 13A is a side view which shows the coupling 
state of the holder 300 and the liquid jet head unit 100. 
Fig. 13B is a plan view which shows the coupling sur- 
face of the holder 300. Fig. 13C is a partially sectional 
front view which shows the coupling state of the holder 
300 and the liquid jet head unit 100. 

Fig. 14 is a perspective view which shows the outer 
appearance of another embodiment in accordance with 
the present invention. 

Fig. 1 5 is a structural view of Fig. 1 4, observed from 
the side in the ink discharging direction. 

Figs. 16A, 16B, 16C, 16D, 16E, 16F and 16G are 



views which illustrate th structure of another embodi- 
ment in accordance with the present invention; Figs. 
1 6A and 1 6B are the plan view and cross-sectional view 
showing the state of installation, respectively; and Figs. 
5 16C and 16F, 16D and 16G, and 16E are cross-sec- 
ti nal views which illustrate still other embodiments, 
respectively. 

Rg. 1 7 is a perspective view which shows the outer 
appearance of one example of the liquid jet recording 
w apparatus (URA) having the liquid jet head cartridge 
(UC) obtainable by the present invention mounted on it. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

15 

Hereinafter, with reference to the accompanying 
drawings, the description will be made of the embodi- 
ments in accordance with the present invention. 



Fig. 1 is a perspective view which shows the struc- 
ture of a first embodiment in accordance with the 
present invention. For the present embodiment, a liquid 

25 tank 22 is provided with a head installation unit. The liq- 
uid jet head unit 10 is directly mounted on such head 
installation unit. The liquid tank 22 has the liquid con- 
tainers (not shown) in it to retain black (Bk) ink and 
image quality enhancement liquid. For the liquid jet 

30 head unit 10, a discharge chip 30 is arranged with the 
orifice array 23 for discharging image quality enhance- 
ment liquid and the orifice array 24 for Bk ink discharge. 

The liquid jet head unit 10 of the present embodi- 
ment is coupled with the liquid tank 22 by means of 

35 screws fit for the liquid tank 22 through threaded holes 
25, which makes its installation and removal easier. 
Also, as shown in Rg. 1, the installation surface of the 
liquid jet head unit 10 to the liquid tank 22 is made one 
side (bottom side). With this arrangement the process- 

40 ing configuration of the liquid tank 22 and the liquid jet 
head unit 10 are made simpler for easier manufacture 
thereof. For each of the liquid lank 22 and the liquid jet 
head unit 10, there are arranged the positioning extru- 
sion (convex) 26 and the recessed portion (concave) 26 

45 configured to fit with the positioning extrusion 26, 
respectively, in order to regulate the cfirection of installa- 
tion when the liquid jet head unit 10 is mounted. With 
the structure thus arranged, the liquid jet head unit is 
mounted only in the regular position. 

so Rgs. 2A to 2C are the plan views which illustrate 
the state where the liquid jet head unit 10 is installed. 
Rg. 2A is a plan view showing the installation surface of 
the liquid tank 22 of the liquid jet head unit 1 0. Rg. 2B is 
a plan view showing the liquid jet unit 10, observed from 

55 above in the direction of its upper surface when it is 
installed. Fig. 2C is a plan view showing the state of the 
installation thereof. 

For the liquid tank 22, two threaded holes are 
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arranged to install the liquid jet head unit 10. The Bk ink 
supply opening 28 and the image quality enhancement 
liquid supply opening 29 are provided for supplying Bk 
ink and image quality enhancement liquid, respectively. 
For the Bk ink supply opening 33 and the image quality 5 
enhancement liquid supply opening 34, dummy supply 
openings 39 are arranged adjacent to them in the same 
configuration, respectively. Therefore, six supply open- 
ings are provided in total. In the positions on the liquid 
jet head unit 1 0 corresponding to these holes, there are 70 
arranged two threaded holes 25, the Bk ink supply 
opening 33 and image quality enhancement liquid sup- 
ply opening 34, each for supplying Bk ink and image 
quality enhancement liquid, and four dummy supply 
openings 40, respectively. rs 

As clear from Figs. 2A to 2C, each of the supply 
opening groups for the liquid jet head unit and liquid 
tank is present together between two orifice arrays 23 
and 24 when observed from above the installation sur- 
face. The arrangement thereof is substantially axial 20 
symmetry to the line passing the central part of the ori- 
fics arays. As s result -these sizppiy openings ace 
arranged in two lines substantially in parallel with the 
orifices. The gap between two arrays of orifices is 
approximately 15 mm in accordance with the present 25 
embodiment. The distance d between the centers of two 
lin s of supply openings is approximately 6 mm in 
accordance with the present embodiment. It is desirable 
to set the distance d shorter than the gap between the 
two arrays of orifices. The preferable range of d applica- 30 
We to the field of ink jet recording is approximately 3 to 
20 mm. 

As shown in Fig. 2B, in accordance with the present 
embodiment, a first coupling portion is arranged on one 
end 23A and 24A side of the Bk ink orifice array and the 35 
image quality enhancement orifice array, and on the 
other end 23B and 24B side, a second coupling portion 
is arranged as the respective coupling units by means of 
threaded holes 25 and screws 25 (not shown). Here, it 
should be good enough if only the first and second cou- 40 
pling units are arranged on end side and the other end 
side of the two orifice arrays, respectively. In this 
respect, as the positions of the first and second coupling 
units, it may be possible to set them in the locations at 
25X and 25Y in Fig. 2B. Particularly, it is desirable to 45 
provided the first and second coupling units on the line 
passing between the two orifice arrays. Further, as 
shown in the present embodiment, it is possfole to real- 
ize the coupling more reliably if the threaded holes 25 
ar arranged on the line which is axially symmetrical to so 
the two orifice arrays and the supply opening groups. It 
is of course possible to provide some auxiliary means 
for fixing the members further in some other locations 
without any problem if only fixed on the two coupling 
locations as described above. Here, in accordance with ss 
the present embodiment, approximately 300 nozzles 
ar provided for each of the orifice arrays. 

Also, for positioning use at the time of installation, 



two engagement holes 36 are provided for the liquid 
tank 22. Also, for the liquid jet head unit 10, two extru- 
sions 35 are arranged in the configuration fit for these 
two engagement holes 36 in the positions correspond- 
ing thereto. Each of the circumferences of the two 
engagement holes 36 and threaded holes 27 is made to 
be a mount 37 and a mount 38 with a given height to the 
surface of the installation surface, respectively. When 
being installed, therefore, the liquid jet head unit 10 
abuts upon the mounts 37 and 38 so that the gap 
between the liquid tank 22 and the liquid jet heat unit 1 0 
is kept in the given height as described above. 

Here, in accordance with the present embodiment, 
each of the supply openings is coupled through an elas- 
tic coupling member (sealing member) as indicated by 
broken line in Fig. 2A. However, irrespective of the 
length of the elastic members in the coupling direction, 
the installation surface between the head unit and liquid 
tank is positioned in the height direction at a given 
height determined by the mounts 37 and 38 described 
above. Here, the elastic coupling members will be 
described later. 

Bk ink retained in the liquid tank 22 is supplied to 
the discharge chip 30 through the Bk ink sipply open- 
ings 28 and 33, and discharged from the Bk ink orifice 
array 24. Image quality enhancement liquid is supplied 
to the discharge chip 30 through the image quality 
enhancement liquid supply openings 29 and 34, and 
discharge from the image quality enhancement orifice 
array 23. 

Now, the description will be made of the directional 
regulation of installation in accordance with the present 
embodiment Two threaded holes 25 are arranged for 
the liquid jet head unit 10. On the side in the vicinity of 
one of them, two recesses 26 are formed by being cut 
off in the direction toward the interior of the liquid jet 
head unit 10, with the threaded hole 25 being arranged 
between them. Also, on the portion 32 of the liquid tank 
22 corresponding to the two recesses, the positioning 
extrusions 26 are arranged to protrude toward the liquid 
jet head unit 10. In this way, the liquid jet head unit 10 
can be installed on the liquid tank 22 only in the posi- 
tional relationship shown in Fig. 1 and Figs. 2A to 2C. If 
it should be intended to install the liquid jet head unit 10 
in the reverse direction, that is, if it is being installed in 
the state rotated 180 degrees from the state shown in 
Fig. 1 and Figs. 2A to 2C, the positioning extrusion 26 
abuts upon the side in the vicinity of the other threaded 
hole 25. Therefore, the head unit cannot be installed in 
this manner. 

With the present embodiment structured as 
described above, the Bk ink supply opening 28 is pre- 
vented from being connected with the image quality 
enhancement liquid supply opening of the liquid jet 
head unit 10, hence making a reliable liquid supply pos- 
sibl . 

In this respect th Bk ink orifice array 24 and the 
image quality enhancement orifice array 23 are formed 
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to be symmetrical to the line that connects the two 
threaded holes when observed from above as in Figs. 
2A to 2C. This arrangement is made in consideration of 
the combination with a liquid tank that is not provided 
with any structure to regulate such installation direction 
as described above. With the structure thus arranged, it 
becomes possible to combine even with a liquid tank 
that should be installed in the reverse direction. In this 
manner, the kinds of liquid tanks that may be combined 
increase. 

Also, if the screw fixation is positioned by two 
points, the object tends to rotate linearly with respect to 
the two points. Particularly, if the fixation is made at two 
points in the position orthogonal to the arrangement 
direction of orifice array, there is a possibility that the 
distance between a recording sheet and the nozzle 
array becomes different at one end of the orifice array 
and at the other end thereof. On the other hand, in 
accordance with the present embodiment, the line con- 
necting the fixing points is substantially parallel with the 
arrangement direction of the image quality enhance- 
men! orifice array 23 and tfie Bk ink orifice array 24, 
which are arranged substantially parallel to each other. 
Consequently, it is possible to obtain the better results 
of recording without any fear that such problem as 
described above is encountered. 

Also, since the positions of the Bk ink supply open- 
ings 28 and 33, and the image quality enhancement liq- 
uid supply openings 29 and 34 are arranged to be 
axially symmetrical to the line that connects the two 
threaded holes, pressure is efficiently transferred to 
each of the supply openings when the screws are tight- 
ened. With this arrangement, it is possible to supply liq- 
uid reliably in accordance with the present embodiment 

Now, in accordance with the present embodiment, 
the description will be made of coupling of each of the 
supply openings of the liquid tank 22 with the liquid jet 
head unit 10 using the coupling member descrfoed 
above. 

Fig. 3 is a perspective view which shows the liquid 
jet head unit, observed from the side of its installation 
surface. Each of the Bk ink supply opening 37, image 
quality enhancement liquid supply opening 38, and four 
dummy supply openings 39 are positioned so that the 
upper surface positions thereof are away by a given dis- 
tance from the installation surface. The recessed por- 
tion is formed in this way. Also, the upper surface where 
the supply openings are released is separated for the 
Bk ink supply opening 37 and the image quality 
enhancement liquid supply opening 38 including the 
respective dummy supply openings 39 adjacent to 
them, and between the separated surface, a groove 40 
is formed. As a result if ink or liquid should leak for 
some reasons, such leakage is retained in this groove 
40 arranged in the interior of the recessed portion. 
There is no possibility that ink and liquid are mixed on 
the coupling surface 31. Color mixture resulting from 
such mixture of ink and liquid is also prevented by 



means of supply openings independently formed. In 
accordance with the present embodiment, it is 
attempted to prevent colors from being mixed on rther 
coupling surfaces of th liquid jet head unit 10 and the 

5 liquid tank 22. 

Fig. 4 is a perspective view which schematically 
shows the structure of the liquid jet head unit 10 of the 
present embodiment (two arrays of ink discharge open- 
ings are arranged in accordance with the present 

10 embodiment). In Fig. 4, a reference numeral 1 desig- 
nates a ceiling plate where liquid flow path grooves, liq- 
uid chamber, and orifice arrays are provided; 2, a 
wringing substrate that connects the substrate for use of 
resistive heat generating members with the carriage 

75 side electrically; 3, an elastic member that presses and 
fixes the substrate 2 for use of the resistive heat gener- 
ating members to the ceiling plate 1; 23 and 24, the 
image quality enhancement orifice array and Bk ink ori- 
fice array, which are open on the ceiling plate 1 to dis- 

20 charge image quality enhancement liquid and Bk ink, 
respectively; 6, a recessed portion arranged to prevent 
liquids from being mixed when discharged from the 
image quality enhancement orifice array 23~and Bk ink 
orifice array 24; and 9, ribs arranged for the recessed 

25 portion 6. 

The structure of the two-array arrangement of the 
present embodiment makes it easier to produce the 
ceiling plate as compared with the structure having 
three arrays or more, because the second array can be 

30 manufactured symmetrically with respect to the first 
array. This structure also makes it easier to assemble 
them. Fig. 5 is an exploded perspective view which 
shows the details of the liquid jet head unit 10 repre- 
sented in Fig. 4, which schematically illustrates the out- 

35 line of structural parts and the assembling thereof for 
easier understanding. In Fig. 5, a reference numeral 4 
designates the substrate including the resistive heat 
generating devices, which is connected with the wiring 
substrate 2 electrically by means of TAB (tape auto- 

40 mated bonding) assembling. 

Further, the wiring substrate 2 is fixed to a metallic 
base 6 by means of adhesive bonding so that no bend- 
ing force affects the substrate 4 for use of the resistive 
heat generating devices when the wiring substrate 2 is 

45 folded. 

Also, Fig. 6 is a cross-sectional view which shows 
the outline of the inner structure of the liquid jet head 
unit 10 represented in Fig. 4 and the ink path for easier 
understanding. 

so In Fig. 6, a reference numeral 7 designates the ink 
induction path that induces image quality enhancement 
liquid from its container. From the tank 22, liquid flows in 
the liquid chamber 8, which is formed the ceiling plate 1 
and the substrate 4 for use of resistive heat generating 

55 devices, through the image quality enhancement liquid 
supply openings 29 and 34, and flows further from the 
liquid chamber 8 into the liquid flow paths having resis- 
ts heat generating devices. Then, by means of film 
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boiling generated by thermal energy of each of the 
resistive heat generating devices, liquid is discharged 
from the discharge opening 5. In this respect the pas- 
sage in which Bk ink flews up to its discharge is the 
same as the one described above, which is symmetri- 
cally arranged to it Here, in Fig. 6, the metallic base 1 1 
is omitted from its representation. 

The liquid chamber 8 described above is formed by 
the ceiling plate 1 and the substrate 4 for use of the 
resistive heat generating devices. However, a sealant is 
used to seal and close them completely so as to prevent 
ink leakage. The sealant is also applied to the TAB con- 
nector between the substrate 4 for use of the resistive 
heat generating devices, and the wiring substage, thus 
preventing ink from adhering to them for the protection 
thereof. 

The ceiling plate is integrally formed. The image 
quality enhancement orifice array 23 or the Bk ink orifice 
array 24, liquid flow path grooves, liquid chamber frame, 
and liquid induction path 7 are processed by mold for- 
mation or laser processing. The image quality enhance- 
ment orifice array 23 or '8icirik6rffic»-an^^;'fird1icpad- 
flow path grooves should be processed in high preci- 
sion. 

Also, if the variation is made smaller for the angles 
of each array in the direction of liquid discharge, the rel- 
ative positions of liquid shot from each array are not dif- 
ferent even when the distance between a recording 
medium and the image quality enhancement orifice 
array 23 or the Bk ink orifice array 24 changes. Funda- 
mentally, therefore, there is no need for any electrical 
correction, which should contribute to making the elec- 
trical structure simpler. With this in view, therefore, the 
processing precision is set at a higher level so as to un- 
formalize the surface finish of the circumference of the 
image quality enhancement orifice array 23 or Bk ink 
orifice array 24, among some others. For these inte- 
grally molded products, it is necessary to select the 
material that may produce not only excellent results in 
mold formation, but also, present good properties so as 
not to be easily affected by use of ink. As a specific 
material, polysuKone is preferable, but other materials 
may be adoptable. 

The substrate 4 for use of the resistive heat gener- 
ating devices is used for recording by generating film 
boiling in liquid by the application of thermal energy. On 
Si substrate, there are formed a plurality of resistive 
heat generating devices arranged in the form of arrays, 
and also, AJ or other electric wires to supply electric 
power to these devices, by means of film formation 
technologies and techniques. Here, in order to make the 
numbers of TAB pads smaller, shift registers and driving 
transistors are incorporated on the substrate. It is 
required to assemble the substrate 4 and the ceiling 
plate 1 in high precision. 

The wiring substrate 2 is to connect electric signals 
from the printer main body (ink jet recording apparatus) 
with the substrate 4 described above. One side thereof 



is connected with the substrate 4 by means of TAB. The 
other side thereof is provided with connection pads to 
receive electric signals from the printer main body. The 
connection pads are fixed to the ceiling plate 1 by adhe- 

5 sive bonding in good precision. Therefore, it is made 
possible to handle the head as one unit easily. Assem- 
bling is easily performed, while the recycling measure is 
also easily taken. Here, the substrate 4 for use of the 
resistive heat generating devices is fixed to the ceiling 

10 plate 1 by mechanical biasing exerted by the elastic 
member 3. 

Figs. 7A to 7H are cross-sectional views which illus- 
trate the installation state of the liquid tank 22 and the 
liquid jet head unit 10 continuously. Figs. 7A to 7D are 

is cross-sectional views, taken in the direction that con- 
nects the two installation screws. Figs. 7E to 7H are 
cross-sectional view, taken in the direction orthogonal to 
the direction that connects the two installation screws. 
Here, in Figs. 7E to 7H t the liquid jet head unit is 

20 shown partially in section. Of these figures, Figs. 7E to 
7G are cross-sectional views, taken in the position of 
thosupp^cper^ 

the other hand, Fig. 7H is a cross-sectional view, taken 
in the position that crosses the installation screw. 

25 For the liquid jet heal unit 1 0. the supply opening is 
positioned away from the installation surface by a given 
distance as described above, thus forming the recessed 
portion as illustrated in Fig. 3. Each of the supply open- 
ing groups of the liquid tank 22 is configured to protrude 

30 toward the recessed portion, respectively. In this way, 
the structure is arranged to prevent ink colors from 
being mixed at the sipply opening groips even when 
attachment and detachment are repeated. However, 
since the height of the openings are lower than the 

35 recessed portion, each of the supply openings faces 
each other through a space when the liquid tank 22 and 
the liquid jet heat unit 10 are combined. Therefore, 
when the liquid tank 22 and the liquid jet head unit 10 
are combined, a coupling member (elastic member) 51, 

40 which is provided with holes corresponding to each of 
the supply openings, is arranged to intervene between 
them. 

The height 1 of the coupling member 51 shown in 
Fig. 7E is set at higher than the distance between each 

45 of the supply openings to be coupled. The heights of the 
mounts 37 and 38 formed for the liquid tank 22 are set 
so that the compressed portion g of the coupling mem- 
ber 51 can produce its sealing effect sufficiently when 
the liquid jet head unit 10 is pressed to each of the 

so mounts 37 and 38 (Fig. 7C). In this way, it is attempted 
to make liquid supply reliably. Further, the mount 37 
makes it possible to connect the TAB of the head unit 
with the electric contacts on the recording apparatus 
side assuredly when the head cartridge is mounted on 

55 the recording apparatus to be described later. At the 
same time, this mount functions as a receptacle to ena- 
ble the TAB to receive compression evenly. Also, the 
positions of the two fixing screws are set so that the line 
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that connects each of the fixing screw positions is sub- 
stantially in parallel with the longitudinal direction (the 
direction in which three supply openings are arranged 
continuously). This is the structur arranged to enhanc 
the connectivity of each of the supply openings. The 5 
positions described above are those which are closest 
possible to the coupling member 51 , where forces acts 
evenly. 

Also, the surface of the liquid jet head unit 10 that 
abuts upon the coupling member 51 in Fig. 6 is in the 10 
flat configuration. On the other hands, the dummy sup- 
ply opening of each supply opening, which is arranged 
for the liquid tank 22, is provided with the extrusions 39a 
that fit into the holes arranged for the coupling member 
51 as shown in Figs. 7A to 7H. Such extrusions function 15 
to position the elastic member with respect to the liquid 
tank. It should be good enough for the elastic member 
integrally formed with holes corresponding to all the 
holes of the supply opening groups as in the present 
embodiment if only at least two of the extrusions are 20 
arranged for the supply opening groups among those on 
Ifre-Sqisd tank ssda Of course, it .may be .possible to 
arrange such extrusions on the head unit side for posi- 
tioning the elastic member. In this way, with the coupling 
member 51 being pinched in, and also, each screw fixa- 25 
tion being made at the positions described above, the 
coupling of each supply opening becomes stabilized. 

Also, the supply opening group of the liquid tank is 
housed in the recessed portion of the head including the 
dummy openings as shown in Fig. 3. However, each of 30 
the members surrounding the coupling member, which 
presses the coupling member 51 , is provided with suffi- 
ciently higher rigidity than that of the coupling member 
51 . Therefore, these members are not deformed by the 
elasticity of the coupling member 51. As a result, force 35 
is given to the coupling member 51 reliably, hence mak- 
ing it possible to realize the stabilized coupling in 
accordance with the present embodiment. In addition, 
the elastic coupling member is in the recessed portion 
of the head at the time of being coupled as described 40 
above. Consequently, the side wall that forms the 
recessed portion covers its surrounding through a 
space. Therefore, even if the elastic member is pressed 
by the coupling surface to move in the cfirection of the 
coupling surface, the elastic member is not allowed to 45 
be displaced, because it is in the recessed portion 
which is surrounded by its side wall to enable the supply 
opening groups to be connected assuredly. 

In accordance with the present embodiment, many 
kinds of liquid tanks can be installed by use of the oou- so 
pling member 51 to make the recycling capability and 
reusability higher. Using the coupling member 51 it is 
possible to connect a liquid tank and a liquid jet head by 
modifying the configuration of the coupling member 
even when the configurations of supply openings and 55 
positions of the liquid tank and liquid jet head are differ- 
ent from each other, for example. In Fig. 8, on example 
is shown, in which th holes 60 and 61 are offset from 



the respective centers of the supply openings: here, 
these holes are formed respectively in the Bk ink supply 
opening 28 of the liquid tank B and the supply opening 
29 for image quality enhancement liquid, through which 
ink and liquid flow conductively. In this way, the coupling 
member is integrally formed corresponding to the entire 
supply opening groups, hence making it possible to pro- 
vide a coupling unit reliably for the head unit and tank 
without any play. 

Figs. 9A to 9D are views which illustrate the config- 
uration of a coupling member 51 fit for the liquid tank 
shown in Fig. 8; Fig. 9A is a plan view thereof, observed 
from the side of the installation surface of the liquid tank; 
Figs. 9B and 9C are cross-sectional views, taken along 
line 9B - 9B, and line 9C - 9C, respectively; and Fig. 9D, 
a cross-sectional view showing the state immediately 
before coupling is completed. 

The holes arranged for the coupling member 51 are 
offset corresponding to the positions of the holes with 
which each of the former is coupled as shown in each of 
Figs. 9A to 9D. Fig. 9D is a cross-sectional view which 
shows the state where Bk ink is supplied from the ink 
tank formed by the tank wall 61 . Usuany, me suppiy irorn 
an ink tank is conducted through a filter 62 as shown in 
Fig. 9D. In accordance with the example shown in Fig. 
9D, the centers of the f flter, the supply opening of the ink 
tank, and the Bk ink supply opening 33 are offset, 
respectively. Then, the amount of each offset between 
the center and the respective members is modified by 
means of the coupling member 51 . In addition, the mod- 
ification of the offset amount by means of the coupling 
member is smoothly executed in the liquid supply flow 
paths formed by the two supply opening groups and the 
coupling member without presence of any stagnation 
points. Therefore, it becomes possible to suppress the 
flow resistance of liquid to be supplied to the liquid jet 
head, and at the same time, to suppress the generation 
of air bubbles in the liquid supply flew paths. 

As described above, even when the diameters and 
positions of the supply openings on the liquid jet head 
side and liquid tank side are different, the creation of 
stagnation and the generation of air bubble in the ink 
supply paths can be prevented by giving taper to the 
coupling member 51 itself so that the coupling member 
51 is made to form a part of the flew paths itself. The 
other way around, this means that it may be possible to 
design the diameters and positions of the holes of the 
supply openings on the liquid jet head side and the liq- 
uid tank side differently for obtaining higher recycling 
capability and reusability, as well as a greater freedom 
in making design in this respect. Meanwhile, it may be 
possible to provide the extrusions fit into the holes 
arranged for the coupling member 51, which are pro- 
vided for the dummy supply openings as shown in Figs. 
7A to 7H with respect to all of the respective supply 
openings. In this case, the length of the holes of the 
coupling member into which the extrusions are inserted 
is longer than the height of th extrusions in th 



9 



17 



EP0 832 747 A2 



18 



released state. Therefore, the installation of the cou- 
pling member is reliably made, and the extrusions are 
squeezed assuredly. 

Now, regarding the positioning in accordance with 
the present embodiment, the regulation is made in the 
installation direction by means of the positioning extru- 
sion 26 and the recess 32 described above. Here, the 
positioning extrusion 26 is arranged to protrude toward 
the interior of the liquid jet head unit 10. As a result 
there is no possibility that the Bk ink supply opening 33 
and the image quality enhancement liquid supply open- 
ing 34 are in contact with each other even when it 
should be intended to install the unit in the reverse 
direction, hence presenting an extremely effective func- 
ti n in preventing erroneous installation. 

The positioning required for connecting the liquid 
tank 22 and the liquid jet head unit 10 is made in four 
points of two positioning mechanism, that is, two 
threaded holes, and engagement hole 36 and extrusion 
35 arranged for the in-plane positioning on the installa- 
tion surface in order to realize positioning reliably and in 
high precision. Here, the positioning in the height direc- 
tion is made by means of mounts 37 and 38. 

Also, there is provided the wiring substrate on the 
left and right sides of each of orifices for making con- 
nection with the operational power source and signal 
lines to be described later. Tne threaded holes are 
arranged between them so as to suppress the creation 
of play even when the attachment and detachment of 
the carriage are repeated to and from the recording 
apparatus. 

Embodiment 2 

Fig. 10 is a perspective view which schematically 
shows a liquid jet head unit 300 having the same struc- 
ture as the liquid jet head unit 10 represented in Fig. 4. 
The liquid jet head unit 300 is for recording in colors. 
Instead of the image quality enhancement orifice array 
23, a color ink orifice array 301 is installed to discharge 
ink of three colors (Y, M, and C) from different regions, 
respectively. Along this arrangement, plural ribs 9 are 
provided. All the other structures are the same as those 
of the liquid jet head unit 10. Therefore, while applying 
the same reference marks appearing in Fig. 4, the 
description thereof will be omitted. 

Fig. 11 is a view which illustrates the attachment 
and detachment mechanism arranged for the liquid jet 
head unit 300 structured as described above, and a liq- 
uid tank. 

The liquid tank 322 houses ink tanks retaining three . 
color (Y, M, and C) ink in addition to Bk ink. For the 
installation portion of the liquid jet head unit, there are 
formed the Bk ink supply opening 333 and two extru- 
sions 335, and the ink supply openings 334C, 334M, 
and 334Y for each of the color ink (Y, M, and C), respec- 
tively. Also, for the liquid jet head unit 300, plural supply 
op nings and recessed portions are arranged corre- 



spondingly. The attachment and detachment of the liq- 
uid jet head unit 300 of the present embodiment are 
positioned by the same positioning mechanism (not 
shown) as in the first embodiment described in conjunc- 

5 tion with Fig. 1 , and screw fixation and others are per- 
formed by use of the two threaded holes arranged for 
the liquid tank 322. For the present embodiment, too, 
the head unit is fixed to the liquid tank through a cou- 
pling member 12 formed by rubber or other elastic 

w material, having holes arranged corresponding to each 
of the supply openings and the threaded holes. For the 
present embodiment, an example is shown, in which 
extrusions are arranged for each of the supply openings 
of the supply opening group on the tank side, which are 

is inserted into the holes of the coupling member. How- 
ever, it may be possible to structure a coupling member 
integrally for use on the head unit side or liquid tank side 
(head installation member side) by means of two-color 
formation. 

20 Bk ink retained in the liquid tank 322 is supplied to 
the liquid jet head unit 300 through the Bk ink supply 
opaiTng 333, and discharged-fTornihe Sk orifice array 
24. Each of color ink (Y, M, and C) is supplied to the liq- 
uid jet head unit 300 through the ink supply openings 

25 334C, 334M and 334Y. respectively, and discharged 
from the color ink orifice array 301 . 

Now, regarding the positions where the Bk ink sup- 
ply opening 333, two dummy supply openings 335, and 
each of color ink (Y, M, and C) supply openings 334C, 

30 334M, and 334Y are formed, there are arranged the Bk 
ink supply opening 333 and the color ink supply opening 
334M on the positions which are symmetrical to the line 
that connects the two threaded holes 325. Also, the two 
dummy supply openings 335 are provided for the ink 

35 supply openings 334C and 334Y so that these openings 
maintain symmetry to the line that connects the two 
threaded holes 325. In this manner, pressure exerted by 
tightening screws is transferred to each of the supply 
openings to press it down efficiently. When two or more 

40 supply openings are formed as in the present embodi- 
ment, the supply openings are arranged, having the line 
that connects two threaded holes located between 
them, and also, the openings are arranged in the vicinity 
of such line that connects the two threaded holes. In this 

45 way, it is made possible to transfer the pressure effi- 
ciently. 

Here, the description has been made of the case 
where six ink supply openings are arranged including 
the two dummy supply openings 335, but it may be pos- 

50 sible to use only three color ink supply openings for 
effectuating supplies. In this case, it may be possible to 
arrange a dummy supply opening instead of the Bk ink 
supply opening 333. Also, it may be possible to arrange 
only three color ink supply openings. The head used in 

55 this case may be the one having the same structure as 
the present embodiment. Also, one of the orifice arrays 
may not participate in discharging. By sharing the head 
unit for us in this manner, it is made possible to stand- 
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ardize parts for common use to materialize the reduc- 
tion of production costs. Also, using th same ceiling 
plate, the provision of the TAB, heat generating mem- 
bers, and the like may be omitted for the orifice array 
that is not used in this case. For an ink tank of the kind, 
it is possible to increase the ink retaining capacity per 
kind to the extent that the kinds of liquid to be dis- 
charged are reduced. What is important here is that two 
or more coupling portions are arranged in the arrange- 
ment direction of a plurality of supply openings (includ- 
ing the dummy supply openings), and that the supply 
openings are arranged between these coupling por- 
tions. 

For the present embodiment, no particular descrip- 
tion has been made of the regulation of the installation 
direction, but as in the first embodiment, the regulation 
is effectuated by means of the recessed portions 
arranged for the liquid jet head unit 300 and the posi- 
tioning extrusions arranged for the liquid tank 322 (nei- 
ther of them are shown). 

In accordance with the present embodiment the 
connectton between ^!!qi^tsnk^22.a!^the llqujdi^ 
head unit 300 is positioned by means of two threaded 
holes and two positioning mechanisms, that is, by four 
points in total, hence realizing the reliable positioning in 
high precision. 

Embodiments 

Now, the description will be made of a third embod- 
iment in accordance with the present invention. 

In accordance with the embodiments described 
above, the head is coupled directly with the liquid tank. 
However, it may be possible to couple them through a 
head holder. The third embodiment is the one that uses 
such head holder. For the head holder, there are 
arranged the supply opening groups for coupling it with 
the head, and the flow path formation member that 
forms the flow paths to supply liquid to the supply open- 
ing groups. In this manner, the head unit installation 
member is arranged for the head holder in accordance 
with the present embodiment. 

Fig. 12 is a perspective view which shows the 
holder 300 having a plurality of liquid jet head units 100 
arranged on the bottom thereof with the respective ink 
discharge portions, as well as the liquid tank 400 to be 
installed on the holder 300. By means of the holder 300, 
the liquid jet head unit and the liquid tank 400 are cou- 
pled, at the same time, the liquid tank 400 being held. 

The liquid jet unit 100 of the present embodiment is 
structured to be provided with the two arrays of color ink 
orifices, each formed as in the second embodiment 
One of the arrays 301a is arranged to discharge color 
ink in deeper density, while the other array, color ink in 
lighter density. Here, darker ink and lighter ink are pre- 
vented from being mixed by means of grooves arranged 
for the supply opening groups of the head even when 
the attachment and detachment of the head unit are 
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repeated. 

On the bottom surface of the holder 300, the flow 
path formation member 350 is arranged with flow paths 
351a, 351b, 351c, and flow paths 351d. 351 e, and 351 f 

5 (not shown). It is preferable to form the flow path forma- 
tion member 350 with a transparent material so that the 
state of ink induced into the ink head unit 100 through 
the flow paths 351a, 351b, and 351c, and also, the bub- 
bles and others mixed in ink can be observed by eye- 

10 sight in order to detect ink shortage in the liquid tank 
400. The present embodiment is structured accordingly. 
In Fig. 12, it is arranged to be able to observe three 
color ink flow paths 351a; 351b, and 351c of the six 
color ink, for example. It is not necessary to observe the 

15 entire color ink by eyesight. For example, if only the con- 
dition of yellow ink which is used most frequently is 
made observable by eyesight, the anxiety of the user 
may be relieved. Also, underneath the flange portion of 
the holder 300, an engagement hole 321 is arranged to 

20 allow the latch nail 403 of the latch lever 402 of the liquid 
tank 400 to engage therewith. The guide 312 arranged 
for the flange 302 functions as a second guide to enable 
the bottom of the liquid tank 400 to abut upcri-this-guffite 
when attaching or detaching the liquid tank 400. 

25 The liquid tank 400 is formed to be installed on the 
holder 300, and on the bottom thereof, the supply open- 
ings 400 are arranged in a number corresponding to the 
number of liquid jet head unit of the holder 300. Here, 
six openings are provided for the embodiment 

30 described in conjunction with Fig. 12. In the liquid tank 
400, dark yellow ink, dark magenta ink, dark cyan ink, 
light yellow ink, light magenta ink, and light cyan ink are 
retained separately, for example Also, on one end of the 
liquid tank 400, the latch lever 402 and the latch nail 403 

35 are arranged. On the lower part of the opposite end, a 
plurality of extrusions 405 are arranged. At the same 
time, a guide extrusion 404 is arranged in the intermedi- 
ate section on the front of side face. 

In order to install such liquid tank 400 on the holder 

40 300, the nail type extrusions 405 of the liquid tank 400 
are at first positioned and fitted into the corresponding 
fell-off prevention holes (not shown) of the holder 300. 
Then, the latch nail 403 of the latch lever 402 arranged 
on the opposite side is allowed to engage with the 

45 engagement hole 321 of the holder 300. In this way, the 
both ends of the liquid tank 400 engage with the holder 
300 to be held thereby. The liquid tank 400 is thus posi- 
tioned accurately to enable the liquid tank 400 and the 
holder 300 are reliably connected to form an integrated 

so body. 

Each color ink is retained in the liquid tank 400 in 
order of cyan (C) ink, magenta (M) ink, and yellow (Y) 
ink from the front side of Fig. 12. Further, two kinds of 
ink, dark and light are prepared for each color ink in 
55 order to expand the range of color reproduction, hence 
making it possible to provide images in high quality hav- 
ing photographic tones: In this case, since the col r 
reproduction on the high light portions is made more 
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often for the image having photographic tones, the con- 
sumption of fighter color ink becomes more than that of 
darker color ink. As a result, if six kinds of ink, each kind 
of darker and lighter Y, M, and C ink, are retained in one 
and the same tank, it is necessary to arrange so that 5 
each lighter color ink is retained more in it Here, in Fig. 
12, the structure is arranged so that lighter color ink is 
retained on the right side, while darker color ink on the 
left side, and each of lighter color ink is arranged to be 
kept in a quantity two times each of darker color ink. 10 

In this respect, the liquid tank 400 is made capable 
of retaining plural color ink in it together in order to make 
the operation of ink replacement easier. For some other 
modes, the structure is formed so that each of different 
color ink is retained in each of plural liquid tanks, and 75 
then, by use of a mechanism to put them together, these 
tanks are integrated. The present embodiment may be 
made applicable to such structure. In such case, only 
the tank that retains the color ink whose consumption is 
more frequent can be replaced as needed. 20 

Fig. 13A is a side view which shows the coining 
slate of the holder 300 and the liquid jet head unit 100. 
Fig. 13B is a plan view which shows the coupling sur- 
face of the holder 300. Fig. 13C is a partially sectional 
front view which shows the coupling state of the holder 25 
300 and the liquid jet head unit 100. To describe them 
briefly, the same reference marks applied to the first 
embodiment are used fa the same positions and mem- 
bers shown in Figs. 13A to 13C which function in the 
same manner as those in the first embodiment. Here, 30 
th description thereof will be omitted. 

In accordance with the present embodiment, too, 
the holder (the tank of the first embodiment) 300 and the 
liquid jet head unit 1 00 are coupled through the coupling 
member 51 as shown in Figs. 13A and 1 3C in the same 35 
manner as the first embodiment Here, also, as in the 
second embodiment each of the supply openings on 
the holder side (head installation member side) of the 
present embodiment is arranged in extrusion fitted into 
each of the holes arranged for the coupling member. 40 
The length I of each hole in the released state of the 
coupling member is made longer than the height m of 
the extrusion. In this manner, not only the installation of 
the coupling member is reliably made, but also, the 
extrusion is squeezed assuredly in the same manner as 45 
the second embodiment. The ink flow path from the ink 
tank that retains ink to the liquid jet head 100 is formed 
by the induction tube 601 ; the flow path 600 formed by 
the flow path formation member 350 and the holder 300; 
and also, by the coupling member 51 . The installation of so 
the liquid jet head unit 100 is made by means of posi- 
tioning by use of the engagement hole 36, and screw 
fixation using threaded hole 27. However, these means 
are arranged for the holder 300 itseff, at the same time, 
being formed to extrude from the flow path formation 55 
member 350. The height of extrusion of the threaded 
hole 27 and that of the engagement hole 36 are the 
same and ar defined as h. This height h intervenes 



with the screw fixation of the liquid jet head unit 100 to 
provide a gap between the head unit and the holder 
300. Also, with the mount 37, this gap functions to relia- 
bly receive the TAB that constitutes the liquid jet head 
unit 100. 

As described above, the flow path formation mem- 
ber 350 is provided for the holder 300. However, in order 
not to allow the flow path formation member 350 to 
intervene with the coupling of the liquid jet head unit 1 00 
and the holder 300, it is structured to connect the 
threaded hole 27 and engagement hole 36 arranged for 
the holder 300, which become the coupling surface, 
with the liquid jet head unit 100 directly without any 
intervention of the flow path formation member 350. As 
a result it is possible to assemble the flow path forma- 
tion member 250 in high precision independently, 
because this member does not participate directly in 
coupling the head unit and holder. 

Other Embodiments 

Hereinafter, the description win be made of ihe 
embodiment applicable to each of the embodiments 
described above. 

Here, also, with reference to Fig. 18 to Fig. 22, the 
description will be made of the other embodiments 
applicable to each of the embodiments described 
above. 

At first, a supplementary explanation will be made 
of the recording head unit which is preferably applicable 
to the coupling modes of the present invention. 

The fundamental structure of the ink jet recording 
head to which the present invention is applicable, and 
the constituent thereof will be described partly including 
the repetition of some description that has already been 
made. 

The present embodiment is an ink jet head unit of 
an ink tank and an ink jet recording head being 
arranged to be detachabty mountable on a carriage, and 
the following four main functional units are arranged to 
cover various aspects of the recording head: 

(a) The unit that receives electric signals from the 
apparatus main body side (hereinafter referred to 
as an "electrical coupling unit") 

(b) The unit that receives ink from the ink tank 
(hereinafter referred to as an Ink supply unit") 

(c) The unit that discharges ink (hereinafter referred 
to as an "ink discharge unit") 

(d) The unit that positions the ink jet recording head 
with respect to the carriage (hereinafter referred to 
as a "positioning unit") 

Also, it is preferable to take into consideration the 
following conditions, because when these four main 
functional units are structured, it is required to obtain 
the reliability of the Inkjet recording head and the quality 
of recorded images, as well as the ease with which the 
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ink jet recording heads and ink tanks can be replaced: 

(1) If the ink supply unit described above should be 
arranged on the same surface as the one on which 
the ink discharge unit is arranged or the electrical 
coupling unit described above should be arranged 
together, there is a possibility that mist of ink dis- 
charged from the ink discharge unit for recording is 
caused to scatter onto the electrical coupling unit 
and then, short circuit may take place due to the 
conduction through the ink mist or since the dis- 
tance between a recording material and the electri- 
cal coupling unit is close, paper fluffs or other dust 
particles may adhere to the electrical coupling unit 
Hence, malfunction may occur on the electrical 
contact 

(2) When ink jet recording heads are exchanged or 
the separated ink tanks are replaced, the attaching 
or detaching force exerted by such exchange or 
replacement is given to the carriage, and ink jet 
recording head as well. If the ink jet recording head 
^hciid shift by^sucbJoadas this,, rt becomes difficult 
to obtain the position of the ink jet recording head 
exactly as desired. Consequently, the exact shoot- 
ing positions of ink for recording cannot be secured, 
leading to the degradation of the quality of recorded 
images. 

(3) In the processes of manufacture, it is required to 
assemble each of the ink jet recording heads pre- 
cisely for use of cola recording so as to maintain 
the high precision in which each of them is posi- 
tioned. 

Fig. 14 is a view which shews one example of the 
structure of an ink jet recording head and ink tank 
embodying the present invention in consideration of 
each of conditions referred to in the above paragraphs 
(1)to(3). 

In Fig. 14, a reference numeral 1 100 designates an 
ink jet recording head having the same structure as 
those described in each of the embodiments described 
earlier; 1101, 1102, and 1103, the ink discharge unit 
holder, and electrical coupling unit of the ink jet record- 
ing head 1100, respectively. Also, a reference numeral 
1 106 designates an ink tank. The ink supply is effectu- 
ated when the ink tank is connected with an ink supply 
tube 1 105 arranged in the ink discharging direction, that 
is, in the direction perpendicular to the surface of elec- 
tric contact, in the holder 1 102 fixed to the ink jet record- 
ing head 1100. 

Fig. 15 is a structural view of the ink jet unit shown 
in Fig. 14, observed from the ink discharging direction 
side. The ink discharge unit 1 101 and the electrical cou- 
pling unit 1 103 descrbed above are in the state where 
these units are arranged at 1 101 A, 1 101 B; and 1 103A, 
1 103B centering around the point at A. Here, reference 
numerals 1104C and 1 104O designate the positioning 
portions at the respective comers of the ink jet record- 



ing head 1 100 in order to position the ink jet recording 
head 1 1 00 in the directions X and Y with respect to the 
main body (not shown). Also, in the direction Z, the posi- 
tioning thereof is executed at 1 104B and 1 104A. In this 
5 respect, the groove 1 107 is formed between the afore- 
said ink discharge units 1101 A and 1101B. Trie length 
of the groove is longer than that of each ink discharge 
unit 

Also, in accordance with the embodiments of the 

10 present invention shown in Fig. 4 and Fig. 10, each of 
the constituents of the recording head described above 
is arranged for the recorcfing head to satisfy the condi- 
tion given below. 

In other words, the ink discharge surface is not 

is formed on the same surface on which the ink supply 
and electrical contact are made. Then, it is made possi- 
ble to prevent mist of ink for recording from being scat- 
tered onto the electrical contact unit when ink is 
discharged from the ink discharge unit. Therefore, the 

20 short circuit is prevented from taking place due to the 
conduction through ink mist thus produced. Also, in this 
way, the distance between the recording material and 
the electrical contact unit is maae longer, paper 1 luffs 
and dust particles are prevented from adhering to the 

25 electrical contact surface that may bring about malfunc- 
tion of the electrical contact. 

Particularly, in accordance with the present embod- 
iment the electric contact surface is arranged ±5 
degrees in the direction perpendicular to the direction of 

30 ink discharge, and the ink discharge surface is arranged 
to extrude 5 mm or more from the electric contact sur- 
face. Also, this stepped portion is utilized for the electri- 
cal coupling unit of the carriage of the printer main body. 
Therefore, it is possible to obtain the effect that may be 

35 produced by this unit that functions as if a preventive 
wall against the ink mist and the paper fluffs. 

Further, if two ink discharge units are arranged in 
order to record in colors, the first array of the ink dis- 
charge unit and the electric contact surface therefor, 

40 and the second array of the ink discharge unit and the 
electric contact surface therefor are arranged in the 
positions rotated 180 degrees around the center of the 
two arrays as its rotational center. In this manner, the 
shareable use of parts is made possible, leading to the 

45 reduction of costs. 

Also, with the provision of a groove between the two 
arrays of ink discharge units, it is made possible to pre- 
vent ink from being mixed when different colors of ink 
are discharged from each of the ink discharge units. 

so Then, the ink supply unit, such as separated ink 
tanks, is coupled by being pressed in the direction of ink 
discharge, it is made possible to prevent the displace- 
ment of head that affects recording in colors by evenly 
receiving the load, which may be exerted on the head at 

55 the time of attaching and detaching ink tanks, on the left 
and right sides on the outer sides of the ink head arrays. 

Now, the description will be made of the embodi- 
ment that illustrates the structure thereof whereby it is 
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attempted to make the operation easier to install the liq- 
uid jet head unit on the liquid tank. Figs. 16A to 16G are 
cross-sectional views which illustrate the structure of 
the embodiment. Fig. 16A is a plan view which shows 
the state of installation. Here, whereas each of the 
embodiments described above uses two screws for 
installation, the present embodiment uses a hook so 
that the screw fixation is made only in one position. 

For the liquid tank 222 of the present embodiment, 
the hook 201 is arranged to hook the liquid jet head unit 
210 to be installed in the vicinity of the location where 
one of the two threaded holes is provided for each of the 
embodiments described above The hook 201 is folded 
toward the inside of the surface of the liquid jet head unit 
210 as shown in Fig. 16B which is a cross-sectional 
view, taken along line 16B - 16B in Fig. 16A. When the 
liquid jet head unit 210 is installed, it is brought to the 
state that the liquid jet head unit 210 abuts upon the 
hook 201 . After that, the screw fixation is made through 
the threaded hole 225. 

!r. accordance .with the present embodiment the 
liquid tank 222 and the liquid jet head unit 210 are posi- 
tioned for coupling by three points, that is. one threaded 
hole, and two positioning mechanisms. As a result, it is 
possible to realize the reliable and highly precise por- 
tioning as in the first embodiment. 

The directional regulation of the positioning, and 
the transfer of pressure to the Bk ink supply opening 
and the image quality enhancement liquid of the present 
embodiment are the same as those of the first embodi- 
m nt, hence making it possible to supply the respective 
liquids assuredly. 

Figs. 16C to 1 6E are views which illustrate the prin- 
ciple structures of embodiments whereby to attempt 
simpler installation of the liquid jet head unit, respec- 
tively. 

For each of these embodiments, deformable resin 
boss or click adhesively bonded or welded to the liquid 
tank 222 instead of the screw fixation used for the 
embodiment represented in Fig. 16A. 

Fig. 16C and Fig. 16D are cross-sectional views, 
taken along line 16C(16D) - 16C(16D) in Fig. 16A. The 
embodiments shown in these figures use a boss 202 
whose cut off portion reaches the bottom surface of the 
liquid tank, and a boss 203 whose cut off portion is 
made only half way, respectively. Fig. 16F and Fig. 16G 
illustrate the state where these bosses are in use, 
respectively. 

With respect to each of the embodiments shown in 
Figs. 16C and 16D, the liquid jet head unit 210 is 
allowed to abut upon the hook 201 when the liquid jet 
head unit 210 is installed. Then, the liquid jet head unit 
210 is pressed to the liquid tank 222 until the boss 202 
or boss 203 appears through the threaded hole 225. In 
this way, the installation is made by such a series of sim- 
ple operations. 

For each of the embodiments shown in Figs. 16C 
and 16D, the liquid tank 222 and the liquid jet head unit 



210 are positioned for coupling by three points, that is, 
one threaded hole, and two positioning mechanisms. As 
a result, it is possible to realiz the reliable and highly 
precise portioning as in the first embodiment The direc- 

5 tional regulation of the positioning, and the transfer of 
pressure to the Bk ink supply opening and the image 
quality enhancement liquid of the present embodiment 
are the same as those of the first embodiment, hence 
making it possible to supply the respective liquids assur- 

w ecfly. 

The embodiment shown in Fig. 16E is such that a 
click 204 is used to press down the side opposite to the 
hook 201. For the embodiment shown in Fig. 16E, the 
liquid jet head unit 210 is brought to the state where it is 

is abut upon the hook 201 when the liquid jet head unit 
210 is installed. Then, the liquid jet head unit 210 is 
pressed down to the liquid tank 222 until it is held down 
by the click 204. With such a series of simple opera- 
tions, the unit is installed. Also, when it is removed, the 

20 click 204 is pressed in the direction indicated by an 
arrow in Fig. 16E. Hence, the attachment and detach- 
meni thereof are easily -performed- 

For the embocfiments shown in Fig. 16E, the liquid 
tank 222 and the liquid jet head unit 210 are positioned 

25 for coupling by two points of the positioning mechanism. 
As a result, it is possible to realize the reliable and highly 
precise portioning as in the first embodiment. The direc- 
tional regulation of the positioning, and the transfer of 
pressure to the Bk ink supply opening and the image 

30 quality enhancement liquid of the present embodiment 
are the same as those of the first embodiment, hence 
making it possible to SLpply the respective liquids assur- 
edly. 

In this respect, any one of the embodiments 

35 described above is not necessarily limited to the combi- 
nation of the screw fixation or the hooking fixation. It is 
of course possible to adopt any arbitrary combinations. 
For example, it may be possible to adopt an attachment 
and detachment mechanism using the boss shown in 

40 Fig. 16C and Fig. 160 and the click shown in Fig. 16E. 
Also, although not shown, the threaded hole may 
be made a press-in hole, and using a press-in pin to 
effectuate the coupling. Further, for a simple coupling, it 
may be possible to adopt such coupling unit in combina- 

45 tion with a boding agent or simple use a bonding agent 
alone individually. When using a bonding agent, it is 
preferable to fix the coupling unit in high precision by 
provisionally holding it down before applying the bond- 
ing agent for the reliable fixation. 

so Lastly, the description will be made of the liquid jet 
recording apparatus of the present invention. Fig. 17 is 
a perspective view which shows the outer appearance 
of one example of a liquid jet recording apparatus 
(URA) having a liquid jet head cartridge (UC) obtained 

55 by means of the present invention mounted on it. 

In Fig. 17, a reference numeral 114 designates a 
carriage on which a recording head is mounted; 115, a 
head recovery unit having incorporated in it the head 
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cap arranged to prevent a plurality of orif ices formed on 
the leading end of the head to discharge ink from being 
dried, as well as a suction pump to suck ink from the 
plural orifices when the operation of head becomes 
defective. Here, a reference numeral 116 designate the 
surface where a recording sheet is being carried. 

The cartridge 111 integrally formed with the Bk 
head tank and the color ink cartridge 1 12 are mounted 
on the carriage 114 side by side on one line. The posi- 
tion on the recovery unit 115 is defined as the home 
position of the carriage 114, and printing begins when 
the carriage starts to scan in the left-hand direction in 
Fig. 17. 

Since the present invention is structured as 
described above, the following effect is obtainable: 

It is possible to materialize stabilized recording on a 
recording medium by means of stabilized supply of ink, 
while preventing any erroneous installation in the cou- 
pling mode. 

Also, with respect to a head having a plurality of ori- 
fice arrays; it Ss-p^ of dis- 
charge openings at a constant position even when the 
head is detachabJy mounted on the apparatus repeat- 
edly, hence performing stabilized recording on a record- 
ing medium. 

Further, it is possible to transfer pressure exerted 
by the installation member to the supply openings effi- 
ciently. As a result, leakage and solidification of liquid 
rarely take place, hence enhancing the reliability of the 
apparatus. 

A method for coupling a liquid jet head unit is to 
couple a liquid jet head unit for recording by discharging 
liquid to a recording medium with a head installation 
member capable of installing the head unit through an 
elastic member. This method comprises the steps of 
preparing a liquid jet head unit structured integrally with 
two orifice arrays substantially paralleled and a first sup- 
ply opening group for supplying liquid to the orifice 
arrays, and a head installation member provided with a 
second supply opening group corresponding to the first 
supply opening group for supplying liquid to the liquid jet 
head unit, and also, an elastic member having holes 
corresponding to each of the supply opening groups, 
providing first and second coupling units for one end 
side and the other end side of the two orifice arrays for 
coupling the liquid jet head unit and the head unit instal- 
lation member, respectively and coupling only one face 
of the liquid jet head unit and the head unit installation 
member using the first and second coupling units. With 
the adoption of this method, it is possible to implement 
stabilized recording on a recording medium by means of 
stabilized ink supply, at the same time, preventing any 
erroneous installation in the coupling mode. 

Claims 

1 . A method for coupling a liquid jet head unit to cou- 
ple a liquid jet head unit for recording by discharg- 



ing liquid to a recording medium with a head 
installation member capable of installing said head 
unit through an elastic member, comprising the fol- 
lowing steps of: 

5 

preparing a liquid jet head unit structured inte- 
grally with two orifice arrays substantially paral- 
leled and a first supply opening group for 
supplying liquid to said orifice arrays, and a 

10 head installation member provided with a sec- 

ond supply opening group corresponding to 
said first supply opening group for supplying 
liquid to said liquid jet head unit, and also, an 
elastic member having holes corresponding to 

is each of said supply opening groups; 

providing first and second coupling units for 
one end side and the other end side of said two 
orifice arrays for coupling said liquid jet head 
unit and said head unit installation member, 

20 respectively; and 

coupling only one face of said liquid jet head 
unit and said head unit iristanatiGr. member 
using said first and second coupling units. 

25 2. A method for coupling a liquid jet head unit accord- 
ing to Claim 1 , further comprising the following step 
of: 

arranging said first and second coupling units 
30 on a line passing between said two orifice 

arrays. 

3. A method for coupling a liquid jet head unit accord- 
ing to Claim 1 , further comprising the following step 

35 of: 

arranging said first and second coupling units 
on a line running along said two orifice arrays 
substantially parallel to them. 

40 

4. A method for coupling a liquid jet head unit accord- 
ing to Claim 1 , further comprising the following step 
of: 

45 arranging each of supply opening groups for 

each of said orifice arrays in two lines substan- 
tially symmetrically between said two orifice 
arrays when observed from said installation 
surface. 

50 

5. A method for coupling a liquid jet head unit accord- 
ing to Claim 4, further comprising the following step 
of: 

55 arranging said first and second coupling units 

on a line running beyond said two lines of sup- 
ply opening groups. 
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6. A method for coupling a liquid jet head unit accord- 
ing to Claim 4, further comprising the following step 
of: 

arranging said first and second coupling units s 
on the line running along said two lines of sup- 
ply opening groups substantially parallel to 
them. 

7. A method for coupling a liquid jet head unit accord- w 
ing to Claim 4, wherein the line passing the central 
portion of said two orifice arrays along said orifice 
array is in agreement with the line passing the cen- 
tral portion of said two orifice arrays along said two 
lines of supply opening groups, and said method is 75 
provided with a step of arranging the first and sec- 
ond coupling units on said line. 

8. A method for coupling a liquid jet head unit accord- 
ing to Claim 1, further comprising the following 20 
steps of: 

forming liquid supply flow paths partly by said 
elastic member; and 

coupling said member to be in contact with liq- 2s 
uid to be supplied. 



13. A liquid jet head cartridge being coupled through an 
elastic member, comprising: 

a liquid container for retaining liquid; 
a liquid jet head unit for recording by discharg- 
ing said liquid to a recording medium; and 
a head installation member capable of install- 
ing said head unit, 

said liquid jet head unit having together two ori- 
fice arrays substantially paralleled and a first 
supply opening group for supplying liquid to 
said orifice arrays, 

said head installation member being provided 
with a second supply opening group corre- 
sponding to said first supply opening group for 
supplying liquid to said liquid jet head unit 
said elastic member having holes correspond- 
ing to each of said supply opening groups, and 
the first and second coupling units being pro- 
vided for one end side and the other end side of 
said two orifice arrays for coupling said liquid 
jei head unit-and-say ^head unit installation 
member, respectively, and only one face of said 
liquid jet head unit and said head unit installa- 
tion member being coupled by use of said first 
and second coupling units. 



9. A method for coupling a liquid jet head unit accord- 
ing to Claim 1 , further comprising the following step 
of: 

using the supply opening group provided with 
means for positioning said elastic member as 
either one of the supply opening group of said 
first and second supply opening groups. 

10. A method for coupling a liquid jet head unit accord- 
ing to Claim 1 , further comprising the following step 

of: 

preparing the supply opening group provided 
with means for covering the circumference of 
said elastic member through a space as either 
one of the supply opening group of said first 
and second supply opening groups. 

1 1 . A method for coupling a liquid jet head unit accord- 
ing to Claim 1 , further comprising the following step 
of: 

using an elastic sheet structured integrally with 
holes corresponding to said first and second 
supply opening groups as said elastic member. 

12. A method for coupling a liquid jet head unit accord- 
ing to Claim 1, wherein said coupling is made by 
coupling means capable of being easily disassem- 
bled as a coupling unit 



14. A liquid jet head cartridge according to Claim 13, 
wherein said first and second coupling units are 

30 arranged on a line passing between said two orifice 
arrays. 

15. A liquid jet head cartridge according to Claim 13, 
wherein said first and second coupling units are 

35 arranged on a line running along said two orifice 
arrays substantially parallel to them. 

16. A liquid jet head cartridge according to Claim 13, 
wherein each of supply opening groups for each of 

40 said orifice arrays is arranged in two lines substan- 
tially symmetrically between said two orifice arrays 
when observed from said installation surface. 

17. A liquid jet head cartridge according to Claim 16, 
45 wherein said first and second coupling units are 

arranged on a line passing between said two orifice 
arrays. 

18. A liquid jet head cartridge according to Claim 16, 
50 wherein said first and second coupling units are 

arranged on a line running along said two orifice 
arrays substantially parallel to them. 

19. A liquid jet head cartridge according to Claim 16, 
55 wherein the line passing the central portion of said 

two orrfic arrays al ng said orifice array is in 
agreement with the line passing the central portion 
of said two orifice arrays along said two lines of sup- 
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ply opening groups, and the first and second cou- 
pling units are arranged on said line. 

20. A liquid jet head cartridge according to Claim 13, 
wherein liquid supply flow paths partly formed by 
said elastic member; and said member is in contact 
with liquid to be supplied. 

21. A liquid jet head cartridge according to Claim 13. 
wherein the surface of either one of said first and 
second supply opening groups abutting upon said 
elastic member is formed to be flat and at least two 
of the other supply opening groups are formed to be 
extrusions being inserted into the holes formed on 
said elastic member. 

22. A liquid jet head cartridge according to Claim 13, 
wherein either one of said first and second supply 
opening groups is provided with a side wall cover- 
ing the circumference of said elastic member 
through a space. 

23. A liquid jet head cartridge according to Claim 13, 
wherein said elastic member is formed integrally 
with holes corresponding to said first and second 
supply opening groups. 

24. A liquid jet head cartridge according to Claim 13, 
wherein said coupling unit is coupled by coupling 
means capable of being easily disassembled. 

25. A liquid jet head cartridge according to Claim 13, 
wherein a positioning mechanism is arranged for 
the installation surface of said liquid jet head unit 
and head unit installation member. 

26. A liquid jet head cartridge according to Claim 25, 
wherein said positioning mechanism dually serves 
as a mechanism for preventing erroneous installa- 
tion with respect to the direction of installation. 

27. A liquid jet head cartridge according to Claim 13, 
wherein one of said orifice arrays discharges 
processing liquid for use of image quality enhance- 
ment, and the other array discharges ink. 

28. A liquid jet head cartridge according to Claim 27, 
wherein a groove is arranged between the supply 
opening to supply processing liquid and the supply 
opening to supply ink of said second supply open- 
ing groups. 

29. A liquid jet head cartridge according to Claim 13, 
wherein one array of said orifice arrays discharges 
ink having darker density, and the other array dis- 
charges ink having lighter density. 

30. A liquid jet head cartridge according to Claim 13, 



wherein one array of said orifice arrays is a dummy 
orifice array for performing no actual discharge. 

31. A liquid head cartridge according to Claim 13, 
5 wherein said supply opening groups are formed by 
the supply openings for supplying liquid actually 
and the dummy supply openings for supplying no 
liquid actually. 

10 32. A liquid jet head cartridge according to Claim 13, 
wherein said liquid container and said head unit 
installation member are integrally structured. 

33. A liquid jet head cartridge according to Claim 13, 
75 wherein the ink tank having said liquid container 
and the head holder having said head unit installa- 
tion member are structured individually to be sepa- 
rable. 

20 34. A liquid jet head cartridge according to Claim 33, 
wherein the flow path formation member having the 
ink flow paths and said second supply opening 
group is provided for the bottom of said head 
holder, and said first and second coupling units are 

25 arranged to protrude equally from said flow path 
formation member. 

35. A liquid jet head unit to be used for a method for 
coupling a liquid jet head unit according to Claim 1 , 
30 wherein 

a substrate having resistive heat generating 
devices formed thereon to discharge ink indi- 
vidually corresponding at least to one array of 

35 said two orifice arrays is, in the state of being 

adhesively bonded to a metallic base, pressed 
to be fixed to a ceiling plate having a plurality of 
ink flow path grooves, ink chambers, and ink 
induction paths formed thereon and a plurality 

40 of orifice arrays being arranged in two arrays 

substantially paralleled therefor, and the cir- 
cumference thereof is airtightly closed by seal- 
ant to form ink flow paths and ink chambers, 
while a flexible wiring substrate having connec- 

45 tion pads thereon for making electrical connec- 

tion with the carriage side is connected with 
said substrate, and said wiring substrate is 
fixed to said metallic base and said ceiling 
plate. 

50 
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